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aJIEKTPOHHO-MHKPOCKOnHMECKOE HCCJIEftOBAHHE 
3KCKPETOPHOH CHCTEMBI rOJIOftAKHIJHX CAMOK 
KJIEIIJA HYALOMMA ASIATICUM P. SCH. ET E. SCHL. 

II COOEIIJEHHE 

K). C. EajiauioB h A. C. PaSxejib 

3oojiorHHecKHH HHCTHTyT AH CCCP, Jlemmrpaft 

KJieTKH MaJiLnHrneBHx cocy^OB h peKTaJitHoro ny3Lipn KJiem;a Hyaiomma asiaticum 
nocTpoema no ejjHHOMy njiaHy: annKajitHan noBepxHOCTt noKptiTa MHKpoBopcnHKaMH, 
6a3ajn>Han njia3MaTHHecKan MeM6paHa o6pa3yeT He6ojn>nme hhb arHHaijHH. IIo yjibTpa- 
CTpyKTypHHM ^aHHLiM neTKoro pa3rpaHHneHHH MaJiBnnrneBoro cocyjja Ha OT^ejiH He Ha6jno- 
flaeTcn. Jlnnit KJieTKH ^HCTajitHLix kohijob ynjiomeHH, a nx mhkpobopchhkh h 6a3ajn>HLie 
CRJia^KH BLipa>KeHbi cjia6o. ^jih 3Toro ynacTKa cocy^a xapaKTepma MyKonojincaxapn^Hbie 
BKjnoneHHH. Mhkpobopchhkh HaH6ojiee pa3BHTH b KJieTKax npoKCHMaJibHbix kohh,ob co- 
cy^OB. B KJieTKax peKTaJitHoro ny3Hpn mhkpobopchhkh o6pa3yioT meTOHHyio Kamy, h 
BHyTpH Ka>KflOH H3 HHX SaKJIIOHeHa MHKpOTpy&OHKa. Ea3aJIBHLie HHBarHHaH,HH 3fleci> pa3- 
bhtli CHJibHee, neM b KJieTKax MaJibrnirHeBbix cocy^OB. 

Hccjie^OBaHne Mop$o(|)H3HOJiorHHecKHx ocoSeHHOCTeii npopeccoB BLi^ejie- 
hhh y hkco^oh^hlix KJiemeii HeoSxo^HMO rjih. ,n;ajiBHeHHiero yTOHHeHHH nx 
B3aHMOOTHOineHHH C pa3JIH T lHBIMH B036yn;HTeJIHMH, BCJie^CTBHe TOH 60JIBHIOH 
pojin, KOTopyio nrpaiOT 3th nmBOTHBie b nepe^ane mhothx onacHLix 3a6ojie- 
BaHHH nejiOBeKa h >khbothbix. KpoMe Toro, no,n;o6HBie HCCJie,n;oBaHHH npe,n;- 
CTaBJIHIOT CpaBHHTeJIBHO-aHaTOMHB:eCKHH HHTepeC. KaK H3BeCTHO, MajIBIIH- 
rneBLi cocyrpj nayKoo6pa3HLix (b tom nncjie h KJiemeii) h HaceKOMLix hb- 
JIHIOTCH KOHBepreHTHO B03HHKIIIHMH B 3BOJIIOI];HH OpraHaMH (rHJIHpOB, 1970). 
C/rpoeHHe h ^yHKpHOHHpoBamie 3KCKpeTopHon chctomli HaceKOMBix, b otjih- 
nne ot nayKoo6pa3HLix, no,n;po6HO nccjie^OBaHLi HOBeimiHMH Mop$ojiorn- 
^ecKHMH h $H3HOJiorHnecKHMH MeTo^aMH (Maddrell, 1971). 

3KCKpeTopHan cncTeMa hkco^oblix KJienjeH npe^CTaBJieHa napon Majitnn- 
rneBLix cocyrjOB, Bna^aioipHX b OKpyrjiBiii MernoK — peKTajiBHBiH ny3BipB, 
KOTopbiii pacnojio>KeH b MecTe coe^HHeHHH cpe^Heii khihkh c 3a^Heii. B peK- 
TajibHOM ny3Bipe h, no Been BeponTHocTH, b Henocpe^CTBeHHo CBH3aHHBix 
c hhm npoKCHMaJiBHBix OT^ejiax MajiBnnrneBBix cocyn;oB nponcxoftHT pea6- 
copSpnn BORbi n hohob (BajiamoB, 1967; Khalil, 1971). 

PaHee HaMH (BajiamoB n PanxejiB, 1973; PanxejiB, 1973) c noMomBio 
3JieKTpoHHoro MHKpocKona 6bijih H3yneHBi MajiBnnrneBBi cocy^Bi KJiema 
H. asiaticum . Ilpn otom 6bijio noKa3aHO, hto ohh HMeiOT Tmnrmoe ^jih 3KCKpe- 
TopHBix opraHOB CTpoeHne. AnnKajiBHan noBepxHOCTB KJieTOK nonpBiTa MHKpo- 
BopcHHKaMH, 6a3ajiBHan njia3MaTHnecKan MeMSpaHa o6pa3yeT CHCTeMy CKJia- 
,h;ok. Kan mhkpobopchhkh, TaK h 6a3ajiBHBie HHBarmiapHH pa3BHTBi cjia6o. 
U,HTonjia3Ma kjictok cocy^a 3anojmeHa 6ojibhihm kojihhoctbom 3JieKTpoHHO- 
njiOTHBix 3Be3 l o; T iaTBix rpaHyji, Hepe^KO CKanjiHBaiomHxcH b pHTonjia3MaTH- 
necKHX BBipocTax Ha ammajiBHOH noBepxHOCTH. YjiBTpapHTOXHMHHecKH 
SbiJia npo^eMOHCTpHpoBaHa rjiHKoreHOBan npnpo^a 3thx rpaHyji (PanxejiB, 
1974). B MajiBnHrneBBix cocy^ax KJiem,a Argas arboreus noKa3aHO thctoxhmh- 
necKHMH MeTO^aMH HajiHHne khcjibix MyKonojincaxapn^OB (Khalil, 1971), 
ho Ha yjiBTpacTpyKTypHOM ypoBHe ohh He 6bijih onncaHBi. 
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Harne nepBoe coo6iu,eHne (BaJianioB h PaiixejiB, 1973) orpamnniBaeTCH 
onncaHHeM yjiBTpacTpyKTypH ocHOBHoro h ^HCTajiBHoro oT^ejioB MajiBnnrne- 
blix cocy^OB KJiema H. asiaticum. B to >Ke BpeMH TOHKoe CTpoemie peKTajiB- 
hoto ny3Lipn h Henocpe^CTBeHHo CBH3aHHBix c hhm npoKCHMajitHLix oT^ejiOB 
MajitnarneBLix cocy^OB ocTaBajiHCB HeH3y neHHBiMH. y^HTBiBan BBimecKa- 
3aHHoe, mli npe,o;npHHHJiH ftajiBHeimiee 3JieKTpoHHo-MHKpocKonHnecKoe hc- 
cjie^OBaHne 3KCKpeTopHon CHCTeMH KJiem,a H. asiaticum . 

MATEPHAJI H METOJJHKA 

B paSoTe HcnojiB30Bajra rojioftaioiipix caMOK H. asiaticum H3 jiaSopaTop- 
hoh KyjiBTypti nepe3 6 — 8 Mecni];eB nocjie jihhbkh. IlpenapoBKy h no^roTOBKy 
Maiepnajia #jih ajieKTpoHHo-MHKpocKonHHecKoro nccjie^OBaHHH npoH3BO^HJin 
no onncaHHon paHee cxeMe (BajianiOB n PaiixejiB, 1974). 

^jih HAeHTH^HKapnn jih3ocom npoBOftHJiH peaKipno Ha KHCJiyio (|>oc(|)aTa3y 
no MeTo^y ToMopn n MO^n(j)HKan;HH Mnjuiepa n IlajiJia^a (Miller and. Palade, 
1964). ynacTKH MajitnarneBLix cocy^oB HHKy6npoBaJiH b cpe,a;e ToMopn 
b TeneHne 30 mhh. npn 37°. 

PE3YJIbTATLI HCCJIEJIOBAHHH 

Pe3yjiBTaTOM ajieKTpoHHo-MHKpocKonnnecKoro nccjie^oBaHHH HBHJiacb 
npe^JiaraeMan cxeMa TOHKoro CTpoeHnn anniejinn pa3HBix ynacTKOB aKCKpe- 
TopHon cncTeMLi KJiem,a H. asiaticum. Kan bh^ho H3 pnc. 1, tojibko ^HCTajiB- 
HLie kohijbi cocy^OB HecKOJiBKo pacmnpeHLi; ohh o6pa3yiOT Tan Ha3HBaeMyio 
aMnyjiy. RjieTKn aMnyjiH oTjinnaiOTCH ynjioin,eHHocTBio, a Taione cjia6o 
pa3BHTBIMH MnKpOBOpCHHKaMH H 6a3aJIBHBIMH CKJia^KaMH HJia3MaTHHeCKOH 
MeMSpaHBi (pnc. 1, a). B ipiTonjia3Me KjieTOK aMnyjiBi n cjie,o;yion],ero 3a Hen 
ynacTKa cocy^a o0Hapy>KeHBi onpyrjiBie Tejia, orpamraemiBie MeMSpaHon, 
pa 3 MepoM ot 0.4 #o 1 mkm (pnc. 1, a, 6). Ohh co^epamT MejiK03epHHCToe 
Bem,eCTBO HH3KOH 3JieKTpOHHOH HJIOTHOCTH. B HeKOTOpBIX Tejiax HMeiOTCH 
TaK>ne MeMSpaHHBie 3JieMeHTBi. OnncBiBaeMBie CTpyKTypBi pacnoJiaraiOTcn 
npeHMyin,ecTBeHHo b anHKajiBHBix 30Hax KjieTOK (pnc. 2). KoMnjieKC Tojib^jkh 
b TanoH KJieTKe npe^CTaBJieH rpynnoii pacniHpeHHBix ipiCTepH h MejiKHX 
ny3BipBKOB, co,u;ep>KHMoe Tex h ^pyrnx HMeeT HH3Kyio ajieKTpomiyio hjiot- 
hoctb. B panoHe KOMnjieKca Tojib^jkh bh^hbi Mejmne Tejia onHcamioro BBinie 
CTpoeHnn (pnc. 3). MeMSpaHoorpaHnnemiBie Tejia BCTpenaioTcn h b KJieTKax 
cocy^a, 3acejieHHBix CHMSnoTHHecKHMH pHKKeTCHHMH (pnc. 1, e). Ilo^oSHBie 
KJieTKH 3aHHMaiOT 1 / 6 naCTB Been ftJIHHBI cocy^a. IlpHCyTCTBHe pHKKeTCHH 
He 0Tpa>KaeTcn Ha yjiBTpacTpyKTypHBix ocoSemiocTHX KjieTOK. HrnKe no xo^y 
cocy^a KJieTKH, co^ep^Kanpie MeMSpaHoorpaHnnemiBie Tejia hh3koh hjiothocth, 
He o0Hapy>KeHBi. 

Kan bh^ho H3 pnc. 1, 6, e, a, KJieTKH MajiBHHrneBoro cocy^a, 3a hckjiio- 
neHneM aMnyjiBi, HMeioT npH6jiH3HTejiBHo o^HHaKOByio BBicoTy. MnKpoBop- 
CHHKH B HHX pa3BHTBI TBK>Ke CXOftHOJ HX ftJIHHa COCTaBJineT 0.6—0.8 MKM, 
HinpHHa 0.08 MKM H paCCTOHHHe Me>K^y OCHOBaHHHMH COCe^HHX MHKpOBOp- 
CHHOK 0.2—0.3 MKM. B OT^eJIBHBIX KJieTKBX 3TO paCCTOHHHe OftHaKO 3HaHH- 
TeJIBHO SoJIBHie. B MHKpOBOpCHHKaX HeT HHKaKHX OpraHOHftOB. Ba3aJIBHan 
njia3MaTHnecKaH MeMSpaHa b KJieTKax o6pa3yeT CKJia^KH, 3axo#HiH,He b ijhto- 
njia3My Ha paccTOHHne ot 0.4 #o 1 mkm. CKJia^KH HMeioT HenpaBHJiBHyio 
$opMy, hx innpHHa 3HanHTejiBHo BapBHpyeT. Il,HTonjia3Ma, pa3^ejieHHan 
3THMH CKJia^KaMH Ha OTCeKH, HOHTH He CO^ep>KHT OpraHOH^OB. 

yjiBTpacTpyKTypa KjieTOK ynacTKa MajiBnHrneBoro cocy^a, Haxo^HHi,erocH 
b Henocpe^CTBeHHOM KOHTaKTe c peKTajiBHBiM ny3BipeM, b o6ih,hx nepTax 
CXO^Ha C TOHKHM CTpoeHHeM KJieTOK OCHOBHOTO OT^eJia cocyo;a, OHHCaHHOTO 
hbmh paHee (BajianiOB h PaiixejiB, 1973). 9tot ynacTOK cocy^a mbi ycjioBHO 
Ha30BeM npoKCHMajiBHBiM (pnc. 1, d). AnHKajiBHaa HOBepxHOCTB KjieTOK 

3TOTO OT^eJia HOKpBITa XOpOHIO pa3BHTBIMH MHKpOBOpCHHKaMH ftJIHHOH 1 - 

1.2 MKM, IHHpHHOH OKOJIO 0.1 MKM, paCHOJIO>KeHHBIMH Ha paCCTOHHHH 
0.15—0.2 mkm APy r 0T APyra. Ohh o6pa3yioT m,eTOHHyio KaeMKy. Ilo^oSHBie 
mhkpobopchhkh He co^ep>KaT KaKHx-jin6o opraHOH,a;oB (pnc. 4). B npocBeTe 
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Phc. 1. CxeMa yjibTpacTpyKTypbi KJieTOK MajibimriieBbix cocy^oB h peKTajibHoro ny3bipfl 

rojio^aioiipix caMOK H. asiaticum. 

a — KjieTKa aMnyjibi; 6 — KjieTKa HHCTajibHoro OT«ejia c MyKonojmcaxapimHbiMH bk jiiohghhhmh; e — 
Kjierna HHCTajibHoro oTjuejia c pHKKeTCHHMn; z — KjieTKa ocHOBHoro oTjuejia; d — KjieTKa nponcHMajibHoro 
OTjueJia; e — KjieTKa peKTajibHoro ny3bipn. 6m — 6a3ajibHan MeM6paHa; 6u — 6a3ajibHbie HHBarnHa- 
j^hh; s — rpaHyjinpHbitt 3Hjj;onjia3MaTHHecKHft peTHKyjiyM. za — rjiHKoreir, dice — JKHpoBbie BKjnoneHHH; 

K2 — KOMIIJieKC rOJIbH>KH; M — MHTOXOHHpHH; M6 — MHKpOBOpCHHKH; MC * — MyKOnOJIHCaxapH^Hbie 
bk jiiohghhh; Mui — MbimeHHbie BOJioKHa; p — phkkgtchh; nm — njiOTHbie Tejia; cz — c$epHT ryaHHHa; 

A — H£P0. 








cocy^a pacnoJiaraiOTCH c(f)epHTBi ryaHHHa pa3JiHHHoro pa3Mepa, npnaeM 
MejiKne C(|)epHTLi o6Hapy?KeHBi b Henocpe^CTBeHHOH 6jih30cth k MHKpoBop- 
CHHKaM (pHC. 4, 5). CKJia^KH nJia3MaTHHeCKOH MeMSpaHLI OCHOBHHHH KJieTOK 
HMeiOT HenpaBHJibHyio <f)opMy h 3axo^HT b iprroiiJia3My jihihb Ha paccToamie 
0.5—1 mkm. B i],HTonJia3Me Men^y CKJia^KaMH HHor,o;a BCTpeaaioTca mhto- 
XOHftpHH (pHC. 6). IIoCJie^HHe MOp(|)OJIOrHHeCKH CXOftHBI C MHTOXOHftpHHMH 
Apyrnx yaacTKOB cocy^a, hx ^Jimia cocTaBJiaeT 0.6—1 mkm, nmpHHa — 
0.3—0.4 mkm. Y3KHe KpncTLi, KaK npaBHJio, pacnoJiaraiOTCH nonepeK ,o;jihh- 
HOH OCH MHTOXOH^pHH. HhCJIO KpHCT HeBeJIHKO. HHOr^a BCTpeaaiOTCH MHTO- 
XOHftpHH C npO^OJIBH.O paCHOJIOJKeHHBIMH KpHCTaMH. MaTpHKC MHTOXOH^pHH 
oSjia^aeT Mejmo3epHHCTOH CTpyKTypon yMepemion hjiothocth. TaK >Ke KaK 
h b ochobhom oT^ejie, b KJieTKax npoKCHMajibHoro 0T,n;ejia o6Hapy?KeHBi TeM- 
HLie orpaHHHeHHLie MeM6paHOH Tejia, jie>Kaii],He b ijeHTpajiBHBix h ocoSemio 
b 6a3ajibHLix 30Hax. Pa3Mep hx 3HaaHTejiBH0 BapbnpyeT (0.3—1.5 mkm). 
MejiKne njioTHLie Tejia oSjia^aioT roMoreHHLiM MaTpnKCOM bbicokoh 3JieKTpoH- 
HOH HJIOTHOCTH, HHOTfta CO^ep>KaHI,HM CBeTJILie ny3LipbKH 0.05—0.1 MKM 
b ^HaMeTpe (pnc. 6). B 6oJiee KpynHLix Tejiax aacTo Hapa^y co cbotjilimh ny- 
3LipbKaMH HMeiOTCH HaKCTLI MeMSpaH H rpaHyJIHpHBIH MaTpHKC (pHC. 7). 
rfo^oSHLie Tejia ^aioT noJioauiTejiBHyio peaKipno Ha KHCJiyio $oc<f)aTa3y, 
npo^yKT peaKH.HH b hhx npe^CTaBJieH mojikhmh KpncTajiJiaMH (pnc. 8). Kjigtkh 
npoKCHMajibHoro OT,u;eJia TaK>Ke co^;ep>KaT SoJiBinoe kojihhgctbo rpaHyji 
rjiHKoreHa, >KHpoBLie bkjhohchhh. 

PacnoJio>KeHHLie CHapyjKH kjictok cocy^a coeftHHHTejiBHOTKamiBie kjigtkh 
b 30He Bna^emiH cocyo,oB b peKTaJiBHBin ny3BipB o6pa3yiOT oaeHB pa3BHTLie 
MLimeHHLie nyaKH (pnc. 11). 06pam;aeT Ha ce6a BHHMamie, hto 6a3ajibHaH 
njia3MaTHHecKaa MeMSpaHa 3,n;ecB HMeeT mhojkgctbo HHBarmiapHH h pa36n- 
BaeT H,HTonjia3My Ha Sojiee blicokhc h y3Kne CKJia^KH. 

CtCHKH peKTaJIBHOro ny3LipH TaKH^e COCTOHT H3 OflHOCJIOHHOro BHHTeJIHH., 
CHapy>KH co CTopoHLi hojiocth Tejia pacnojiaraeTca cjioh coe^HHHTejiBHo- 
TKaHHBIX KJieTOK C CHJIBHO pa3BHTBIMH MyCKyjIBHBIMH BOJIOKHaMH (pHC. 1, e , 
9, 10). 3accb >Ke npoxo,a,HT HepBBi, bgtohkh Tpaxen. 3nHTejmajiBHBie kjictkh 
peKTajiBHoro ny3Bipa no,a,CTHJiaioTCH tojictoh 6a3ajiBHon MeMSpaHOH (0.2— 
0.3 mkm) MejiK03epHHCTofi CTpyKTypBi. KjieTKH o6jia ( n,aioT ynjiomemioH (J>op- 
moh. 3HaHHTejiBHyio aacTB Kan^on kjigtkh 3aHHMaeT KpynHoe a^po (pnc. 9). 
KjieTOHHaa rpamnja HMeeT cjioatfiyio KOH^nrypaipno, coe^HHeHne 
KjieTKaMH npe,n;CTaBJieHO cenTHpoBamioH ,n;ecMOCOMOH, 3aKaHHHBaioiH,eHca 
y anHKajiBHOH noBepxHocTH TepMHHaji bhbim SapnepoM (3aMBmaioiH,eH njia- 
cthhkoh). AnnKaJiBHaa noBepxHocTB KJieTOK rycTo noapBiTa mhkpobopchh- 
KaMH ftJIHHOH OKOJIO 1.2 MKM (pHC. 12), o6pa3yK)IH,HMH m,eTOHHyiO KaeMKy. 
BHyTpn Kaa^oH mhkpobopchhkh npoxo^HT oceBaa TpySoaaa ^naMeTpoM 
OKOJIO 0.02 MKM (pHC. 13). IIo^ HJia3MaTHHeCK0H MeM6paHOH B KOpTHKaJIBHOM 
cjioe H,HTonJia 3 MBi TaK>Ke HMeioTca no^oSHBie TpySoHKH. B peKTajiBHOM ny 3 Bipe 
He OTMeaaeTca KOHTaKT c$epHTOB ryaHHHa c MHKpoBopcHHKaMH. 

CocTaB u;HTonjia3MBi KJieTOK peKTajiBHoro ny3Bipa cxo,o,eH c TaKOBBiM 
KJieTOK ocHOBHoro h npoKCHMajibHoro oT^ejioB MajiBHHrneBoro cocyzja. 
B 6a3ajiBHBix oSjiacTax KJieTOK HMeioTca njioTHBie Tejia, onncaHHBie BBirne, 
o^HaKo hhcjio ho^oShbix CTpyKTyp MeHBine, aeM b KJieTKax MajiBHHrneBoro 
cocyo;a. I],HTonjia3Ma HCCJie,u;yeMBix KJieTOK co^epamT 6oJiBinoe kojihhgctbo 
rpaHyji rjiHKoreHa h >khpobbix bkjhohghhh. Ba3ajiBHaa HJia3MaTHaecKaa 
MeMSpaHa KJieTOK o6pa3yeT xoporno BBipa>KeHHBie HHBarHHan;HH, pa36nBaa 
H,HTonjia3My Ha y3Kne CKJia^KH bbicotoh okojio 2 mkm (pnc. 9,10). U,HTonjia3Ma 
CKJia,a;oK npaKTHaecKH He co,o;ep>KHT opraHOH^OB, mhtoxoh^phh 3,aiecB BCTpe- 
aaioTca pe^Ko. Ohh pa36pocaHBi no Been u;HTonjia3Me, hx hhcjio HeBejiHKo. 
Mop(|)OJIOrHHeCKH 3TH MHTOXOH^pHH COOTBeTCTByiOT TaKOBBiM B MajIBHHrHe- 
bom cocy,a;e. 

OBCy^KAEHHE 

KaK noKa3BiBaioT pe3yjiBTaTBi BJieKTpoHHo-MHKpocKonHaecKoro H3yaeHHa 
3KCKpeTopHOH CHCTeMBi roJio^aiomHx caMOK KJiem,a H. asiaticum , kjigtkh 
bo Bcex ee oT^ejiax nocTpoeHBi no e^HHOMy njiaHy. Ha anHKajiBHOH noBepx- 
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hocth, o6pam,eHHOH b npocBeT cocy^a, ohh HMeioT mhkpobopchhkh, a k 6a- 
3ajibHOH MeM6paHe npHMbiKaiOT HHBarHHaiptH njia 3 MaTHuecKOH MeM6pam>i. 
^H(J)(J)epeHii;HpoBKa KJieTOK no ^jiime MajibnHrneBoro cocy^a HeBejinna. 
O^Hano KJieTKH pa3JinnHbix yuacTKOB cocy^a HMeioT onpe^ejieHHbie yjibTpa- 
CTpyKTypHbie oco6eHHocTH. 

MajibnnrneBbi cocy^bi HacenoMbix MoryT 6biTb o/piopoftHbiMH no Been 
ftjnme, jih6o coctohtb H3 oT^ejioB, ^jih Kam^oro H3 kotophx npe,o;nojiaraeTCH 
cboh (JjyHKpnn, ceKpepnn MoneBon khcjiotbi, pea6cop6n;HH bo^i>i h hohob 
(Smith and Littau, 1960; Tsubo and Brant, 1962; Wigglesworth and Salpeter, 
1962; Berridge and Oschman, 1969; Wessing und Eichelberg, 1969; Jarial 
and Scudder, 1970; Taylor, 1971a, 1971b). B to me BpeMn y KJiem,a Macro- 
cheles muscaedomesticae , MajibnnrneBbi cocy^bi noToporo H3ynajincb 3JieK- 
TpoHHo-MHKpocKonnnecKH, He oTMeneHo HHKaKnx pa 3 Jinnnn b CTpoeHnn KJie- 
tok no ^jiHHe cocy^a (Goons and Axtell, 1971). 

Ilpn nccjie,a;oBaHHH no^ 3JieKTpoHHbiM mhkpockohom MajibnnrneBbix co- 
cy^oB H. asiaticum y^ajiocb Bbi^ejinTb ^HCTajibHbin oT^eji, KJieTKH noToporo 
xapaKTepn3yiOTCH HajinnneM MeMdpaHoorpaHHuemibix Teji c MejiK03epHHCTbiM 
co^;ep>KHMbiM. no Been BeponraocTH, 3th Tejia npe^CTaBJiniOT codon MyKo- 
noJincaxapn^Hbie cenpeTopHLie rpaHyjibi, nocKOJibKy no cbohm yjibTpacTpyK- 
TypHblM XapaKTepHCTHKaM OHH CXOAHH c MyKOHftHbIMH BKJIIOUeHHHMH MyKO- 
h;htob MajibnnrneBbix cocy^oB HeKOTopbix HacenoMbix n c ceKpeTopHbiMH 
rpaHyjiaMH ^pyrnx Mynon^Hbix KJieTOK (Neutra and Leblond, 1966; Lho- 
nore, 1973). 06pa30BaHne Mynon^Horo cenpeTa CBH3aHo c aKTHBHOCTbio 
KOMnjieKca Tojib^;>KH (Neutra and Leblond, 1966; Beams and Kessel, 1968), 
KOTopun b nccjie^yeMbix KJieTKax xopomo pa 3 BHT. Kan noKa3aji thctoxhmh- 
necKH Xajinji (Khalil, 1971), b MajibnnrneBbix cocy^ax KJieipa Argas arboreus 
HMeioTcn MyKonoJincaxapnAbi, Tan>Ke cocpe^oToneHHbie rjiaBHbiM o6pa30M 
B ^HCTaJIbHHX OT^eJiaX. 

J^ncTajibHbin 0 T,n;eji H. asiaticum , b KJieTKax KOToporo odHapymeHbi MyKo- 
nojincaxapn^Hbie rpaHyjiu, 3aHHMaeT okojio 1 / 6 Been fljiHHbi cocy^a n, KaK 
6 biJio noKa3aHo Bbiine, coctoht b cboio onepe^b H3 kopotkoh pacmnpeHHon 
aMnyjiH, nocTpoeHHon H3 ynjioujeHHbix KJieTOK, n SoJiee fljimmoro ynacTKa, 
He oTjinnaiomerocH no Tojmpme ot ocTajibHbix nacTen cocy^a. Cxo^noe c aM- 
nyjion H. asiaticum TOHKoe CTpoeHne HMeioT KJieTKH ^ncTajibHoro (Hauajib- 
Horo) OT^ejia MajibnnrneBoro cocy/ja Drosophila , b kotopom, no MHemno 
aBTopoB, nponcxo^HT o 6 pa 30 BaHne nepBrnmon mohh (Wessing und Eichel¬ 
berg, 1969). 

CTpoeHne mhkpobopchhok b KJieTKax Bcex oT^ejioB MajibnnrneBoro co- 
cy^a H. asiaticum o^HHaKOBO. Ohh He co,a;ep>KaT mhtoxoh^phh hjih hhhx 
opraHon,o;oB. AnnKaJibHbie noBepxHocTHbie CTpyKTypbi 3KCKpeTopHbix Tpy6o- 
nen KJiein,a Macrocheles muscaedomesticae , Ha3biBaeMbie aBTopaMH MHKpojia- 
MejiJiaMH, TaK?Ke He co^epmaT mhtoxoh^phh (Goons and Axtell, 1971). B mhk- 
poBopcHHKax HaceKOMbix, KaK npaBHJio, pacnoJiaraiOTcn yfljimieHHbie mhto- 
xoH^pnn, xoth b pn^e cnen;HajiH3HpoBaHHbix KJieTOK mhkpobopchhkh jinmeHbi 
opraHon,o;oB (Smith, 1968; Maddrell, 1971). CTeneHb pa3BHTnn mhkpo¬ 
bopchhok no ,o;jiHHe MajibnHrneBoro cocy^a H. asiaticum HecKOJibKo BapbH- 
pyeT, ^ocTnran MaKCHMyMa b npoKCHMajibHOM oT^ejie. 3,n;ecb ohh o6pa3yiOT 
xopomo BbipameHHyio m,eTouHyio KaeMKy. Ea3ajibHbie HHBarHHaiptH Ha npo- 
TnmeHHH Bcero cocy^a H. asiaticum , 3a HCKJHoneHHeM aMnyjibi /pnyrajibHoro 
OT^ejia, r^;e ohh npaKTHuecKH He BbipameHbi, pa3BHTbi npH6jiH3HTejibH0 o^;h- 
HaKOBO. HeBbicoKne CKJia/pm HenpaBHJibHOH (|>opMbi pe^Ko co^epmaT mhto- 
xoh^phh. Mhkpobopchhkh h 6a3ajibHbie HHBarHHaiptH 3HauHTejibH0 yBejra- 
HHBaiOT 3(J)(J)eKTHBHyiO 30Hy HOBepXHOCTen KJieTOK BKCKpeTOpHOH CHCTeMbl 
Mem^y reMOJiHM(f)OH h rpiTonJia3MOH KJieTOK, iptTonJia3MOH h npocBeTOM bkc- 

KpeTopHOH TpydouKH (Smith, 1968; Berridge and Oschman, 1969; Taylor, 
1971a). Gjiadoe pa3BHTne bthx cneipiajiH3HpoBaHHbix noBepxHocTHbix CTpyK- 
Typ b KJieTKax MajibHHrneBbix cocy,o;oB rojio^aioin,HX caMOK H. asiaticum 
mojkho odbHCHHTb hh3khm ypoBHeM npopecca BKCKpepHH. Ha bto me yKa- 
3biBaeT oneHb Majioe KOJinnecTBO mhtoxoh^phh b6jih3h noBepxHocTHbix 
CTpyKTyp. 
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IIoKa3aHO, hto KpHCTaJiJiH3au;HH MoaeBon khcjiotli npoHCxo^HT b pea6- 
cop6npyioiii l HX 0 T,n;eaax MajibimrHeBBix cocy^OB HaceKOMLix (Wigglesworth 
and Salpeter, 1962; Smith, 1968; Maddrell, 1971). Y H. asiaticum b npoKcn- 
MaJiBHOM - 0T,u;ejie cocy,n;a, BepoaTHO, n,n;eT 6ojiee HHTeHCHBHaa pea6cop6n;Ha 
bo/jh h hohob, nocKOJiBKy 3,n;ecb HaSjnoflaeTca aKTHBHoe o6pa30BaHne c<|)epH- 
tob ryamraa. 06 3tom TaKam moh^t CBH^eTejiBCTBOBaTB Haanane b 3tom 
yaacrae cocy,n;a Han6oaee pa3BHTBix mhkpobopchhok. MeaKne, pacTymne 
C(|)epHTLI Jiea^aT B TeCHOM KOHTaKTe C MHKpOBOpCHHKaMH. CxO^Haa KapTHHa 
npn o6pa30BaHHH 3KCKpeTopHi>ix KpncTajiJioB onncaHa b MaamrarneBbix co- 
cyn;ax Bombyx mori (Teigler and Arnott, 1972). OTcyTCTBne <J)H3HoaorHaecKHX 
HCCJie,n;oBaHHH MaabnnrneBbix cocy,a;oB Kaem,en He no3BOJiaeT ,n;aTb nojmyio 
HHTepnpeTan;Hio noayaeHHbix aaeKTpoHHO-MHKpocKonnaecKHM nyTeM ,n;aHHbix. 
Kan no^aepKHBaeT Gmht (Smith, 1968), xapaKTep CTpoeHna annKajiBHLix 
h 6a3aJibHLix noBepxHocTHBix CTpyKTyp He aBJiaeTca tohhbim KpnTepneM 
HanpaBJieHna nponcxo^amero TpaHcnopTa h 6e3 3HaHna (JjyHKpnn aKCKperap- 
hlix KJieTOK HejiB3a on;eHHTb ceKperapyiomniviH hjih a6cop6npyiOHi l HMH ohh 
aBJiaiOTca. 

PaHee Ha ammaabHon noBepxHocTH KJieTOK MaJibnnrHeBoro cocy,n;a 6bijin 
onncaHbi H|HTonaa3MaTHHecKHe BbipocTbi h aeammne b npocBeTe cocy,n;a 
$parMeHTbi, oco6eHHO xapaKTepHbie ^HCTaabHoro OT^ejia (EajiamoB 

h Panxeab, 1973). IIoAodHbie o6pa30BaHHa oTMeaaancb Tana^e pa^oM aBTopoB 
b MaJibnnrHeBbix cocy^ax HacenoMbix h HHTepnpeTnpoBajiHCb Kan ceKpeijna 
(Tsubo and Brandt, 1962; Wigglesworth and Salpeter, 1962; Bacetti et aL, 
1963; Lhonore, 1973). BiviecTe c TeM HMeeTca MHeHne, hto pa3anaHoro po^a 
BbipocTbi h B3AyTHa Ha ammaabHon noBepxHocTH npoKCHMaabHbix KaHaamjeB 
noaKH aBaaioTca apTe$aKTOM (^nKcapnn (Johnston et al., 1973). Pteyaemie 
yjibTpacTpyKTypbi MaamrarneBbix cocy^oB H. asiaticum npn dojibinen $yHK- 
ijHOHaJibHOH Harpy3Ke noMoamT, no HameMy MHemno, RaTb 6oaee onpe^eaeH- 
HHH OTBeT. 

OnncaHHbie b Kaeraax npoKCHMaabHOH aacra cocy^a naorabie Teaa He- 
CKOJibKHX TnnoB OTMeaeHbi paHee b 0T,n;eabHbix Kaeraax ocHOBHoro OT^eaa 
(EaaamoB h Panxeab, 1973). Kan noKa3biBaeT peamjnH Ha Kncayio $oc(|)aTa3y, 
^aHHbie CTpyKTypbi HMeioT an3ocoMHyio npnpo^y h hbjihiotch, Bepoarao, 
aBToan30COMaMH (aBTO(|)arHpyiom,HMH BaKyoaaMn). 3tot ran an3ocoM oTMe- 
aeH b pa3JiHHHbix Kaeraax npn roao^aHnn, MeTaMop(J)03e n np. (De Duve 
and Wattiaux, 1966). MoptjmaornaecKH cxo^Hbie aBTOjnmocoMbi onncaHbi 
b MaabnnrneBbix cocyn,ax MyaHoro xpyma Tenebrio molitor (Byers, 1971). 

t lpe3BbiaaHHo HHTepecHbiM aBaaeTca aHaan3 yjibTpaTOHKoro CTpoeHna 
peKTaabHoro ny3bipa H. asiaticum , nocKoabKy no MHeHnio pa^a aBTopoB, 
b 3tom opraHe nponcxo^HT ocHOBHaa pea6cop6n;Ha bo^bi (EaaamoB, 1967; 
Khalil, 1971). YabTpacTpyKTypa KaeraK araro opraHa npnmjnnnaabHO ot- 
anaHa ot cnepnaa^npoBaHHoro peKTaabHoro OT^eaa KnmeaHHKa HacenoMbix 
(Smith, 1968) n b ochobhom cxo^Ha c MaabnnrneBbiM cocy^oM. MnapoBop- 
chhkh Ha annKaabHon noBepxHocTH KaeTOK peKTaabHoro ny3bipa o6pa3yiOT 
xopomo Bbipaammiyio HjeToaHyio KaeMKy. KpoMe Toro, ohh oTanaaiOTca 
ot TanoBbix MaabnnrneBoro cocy^a HaananeM oceBoro KaHaaa BHyTpn Kan^on 
MHKpoBopcHHKn. IloAoSHbie KaHaabi oTMeaaancb b MHKpoBopcnHKax Maab- 
nnrneBbix cocyo;oB MHornx HacenoMbix, npnaeM b (JjyHKijnoHaabHO pa3anaHbix 
OT,n;eaax (Wigglesworth and Salpeter, 1962; Berridge and Oschman, 1969; 
Wessing and Eichelberg, 1969; Jarial and Scudder, 1970; Taylor, 1971a, 
19716; Lhonore, 1973). Ea3aabHbie HHBarnHaipra b Kaeraax peKTaabHoro 
ny3bipa //. asiaticum 6oaee pa3BHTbi, aeM b MaabnnrneBOM cocyn;e, xoth 
ancao mhtoxoh,h;phh, CBH3aHHbix c HHBarnHaijHHMH, He 3HaanTeabHO. B n;e- 
aoM, pa3Bnrae arax noBepxHOcrabix CTpyKTyp, Kan n mhkpobopchhok, no- 
Ka3biBaeT, hto npon;ecc pea6cop6n;HH b Kaeraax peKTaabHoro ny3bipa nponc- 
xoaht ,n;ocTaToaHO aKTHBHO n y roao^aioiipix Kaeii^en. 


4 IIapa3HTOJiorHH, Bbin. 3, 1975 r. 
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ELECTRON MICROSCOPIC STUDY OF THE EXCRETORY 
SYSTEM OF HUNGRY FEMALES OF THE TICK 
HYALOMMA ASIATICUM P. SCH. ET E. SCHL. 

REPORT II 

Yu. S. Balashov and A. S. Raikhel 
SUMMARY 

In H. asiaticum the cells of the Malpighian tubules and these of the rectal cas have 
the uniform structure: the apical surface is covered with microvilli, the basal plasmatic 
membrane forms relatively small invaginations. As to ultrastructural characters, there 
is no distinct division of the Malpighian tubule into departments. The distal ends 
of the tubules are only somewhat enlarged and form the so-called ampulla the cells of 
which are noticeably flattened. The microvilli and basal folds of the plasmatic membrane 
in this area of the tubule are indistinct. The cells of the ampulla and the neighbouring 
area of the tubule are characterized by the presence of inclusions with mucopolysaccharide 
secretion confined by the membrane. The microvilli are most developed on cells of the 
proximal ends of the Malpighian tubules. Well developed microvilli of the rectal sac form 
a striated border each containig a microtube inside. The basal invaginations are developed 
here better than in the cells of the Malpighian tubules. 


4* 


259 




Plic. 2—8. VjitTpaCTpyKTypa MaJitnnriieBoro cocyAa rojiOAuoii caMKH //. asiaticurru 

2 — anHKaabHaa 30Ha KjieTKH AHCTajibHoro OTAeJia. Yb. 12 000; 3 — KOMiuieKC rojibA>KH b kjigtkg 
AHCT ajibHoro OTflejia. Yb. 24 000; 4 — annKajibHaa 30Ha kjigtkh npoKCHMajibHoro OTAeJia. Yb. 12 000; 

5 — o6pa30BaHHe ccfrepHTOB ryaHHHa b 30He mhkpobopchhok npoKCHMajibHoro OTAeira. Yb. 15 000; 

6 — 6a3ajibHaH 30Ha kjigtkh npoKCHMajibHoro OTAeJia. Yb. 18 000; 7 — aBTOrpa$HHGCKaH BaKyojib. 
Yb. 21 000; 8 — to >«e, pcanmiH Ha KHCJiyio (J)oc<J)aTa3y. Yb. 21 000. 6m — 6a3ajibHan MGMdpaHa; 
zji — rAHKoreH; zenp — rpaHyjmpHbift DHAon;jia3MaTHHecKHil peTHKyjiyM; m — mhtoxohaphh; jvte — 
MHKpoBopcHHKa; Mce — MyKonojmcaxapHAHMG ceKpGTOpHtie bkjhohghhh; Mm — mbihicahbig BOAOKHa; 
nm — njiOTHbie TGJia; cz — c$cpht ryaHHHa; %z — uhctcphh KOMnjieKca rojibA>KH‘, n — hapo; 

cmpeJiKu Ha pnc. 7 o6o3HaHaioT npoAyKT peaKijHH Ha KHCJiyio cJ)oc(j>aTa3y. 
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Piic. 9—13. yjitTpacTpyKTypa peKTaJitHoro ny3bipn rojiOAHoii caMKH atiaiicum. 

o — cTeHKa peKTa^bHoro nysbipa. Yb. 5 000; 10 — OaaajibHan aoHa kjigtkh peKtajibHoro nyatipfl. 
y B , 8 000' 11 — 6 a 3 ajibHan 30Ha KJieTHii b paiiOHe coghhhchuh peKTaJibHoro ny 3 bipH c MajibnnriieBBiM 
roc'vaoM. Yb. 12 000; 12 — annKaJibHan 30Ha KjieTKii peKTajibHoro ny 3 bipn. Yb. 8 000; 13 — Mirapo- 
BOpciiHKH peKTajibHoro ny 3 HpH. Yb. 34 000. n — Heps; we - wupoBbie BKjiKMeHHfl; cmpe.*>;u Ha 
dhc 13 yKaaHBaioT Ha oceBbie naHajibi b MnKpoBopcuHKax. OcTaJibHbie o 6 o 3 HaHemiH Te we, hto Ha 

Phc. 2—8. 



